Transient umbilical cord occlusion in late-gestation fetal sheep results in hippocampal damage but not in cerebral arteriovenous difference for nitrite, a stable end product of nitric oxide.
To investigate the effect of total umbilical cord occlusion on cerebral arteriovenous difference for nitrite (a stable end product of nitric oxide) and neuronal outcome. The cord was totally occluded for 10 minutes in 14 late-gestation (gestational age 113-120 days) chronically instrumented fetal sheep. Arterial (carotid artery) and venous (superior sagittal sinus) blood samples were taken at regular intervals for determination of acid-base status, glucose, lactate, and nitrite plasma levels. Three days after the occlusion period the fetal brain was perfusion fixed, and the parietal cortex, hippocampus, and cerebellum were scored for neuronal damage. Three fetuses died shortly after the occlusion period. Total umbilical cord occlusion resulted in a combined respiratory and metabolic acidosis as observed in carotid arterial blood gas samples (pH, 6.96 +/- 0.02; CaO2 [mmol/L], 0.43 +/- 0.9; PaCO2 [kPa], 13.46 +/- 0.38; base excess [mmol/L], -11.1 +/- 0.8; lactate [mmol/L], 10.57 +/- 0.95; bradycardia, 75 +/- 9 bpm; and hypotension, 29.85 +/- 3.00 mmHg) (n = 14, values are mean +/- standard error of the mean). Selective brain damage was observed in the hippocampus in 10 of the 11 surviving fetal sheep. No changes in arterial, venous, or cerebral arteriovenous difference for nitrite plasma levels were observed (n = 11). Total umbilical cord occlusion of 10 minutes in preterm fetal sheep results in hippocampal damage but not in changes of cerebral arteriovenous difference for nitrite plasma levels, a stable end product of nitric oxide.